CASE REPORT
A 24-year-old man presented for bilateral maxillary and mandibular osteotomies. He had been involved in a motor vehicle accident at eight years of age, which had resulted in a severe dento-facial deformity. Several surgical interventions in the intervening years, including bilateral subcondylar osteotomies at age nine, had been of limited success.
At the preoperative examination, the patient was noted to have a severely hypoplastic mandible and was unable to open his mouth more than l.5 cm. Because of this and gross malocclusion, he was only able to eat soft foods. He was otherwise well, although he smoked 30 cigarettes/day. It was felt that an awake intubation was indicated, and this was discussed with the patient preoperatively.
An awake intubation was planned using a blind nasal technique as a first option, with the fibreoptic bronchoscope standing by in the event that this was unsuccessful. All the necessary equipment was arranged with anaesthetic staff the evening before operation.
On the morning of the operation, with the patient already in the operating theatre, it was disclosed that the light source of the bronchoscope had been irretrievably damaged the previous evening, and that there was no other unit in the hospital. Attempts to borrow one from a nearby hospital also proved fruitless. As it was felt that a blind nasal technique offered a good chance of success, this was proceeded with. Following the application of lignocaine spray to the upper airway, and judicious use of sedation with increments of fentanyl and midazolam, a softened 7.0 nasal RAE endotracheal tube was passed through the right nostril and guided forward according to the intensity of breath sounds. Several attempts via the right nostril were unsuccessful, however on the second attempt via the left nostril, strong breath sounds persisted and the patient gave a cough with onward passage of the endotracheal tube. It was assumed that intubation had been successful, and the circle circuit was connected to the patient. Capnography showed a normal square-wave pattern with regular respirations and an end-tidal CO 2 of 45 mmHg. There was equal air entry bilaterally on auscultation of the chest, and no evidence of gastric insufflation on auscultation of the epigastrium. Assisted ventilation of the patient at this time did not feel entirely normal, with a somewhat "boggy" feel, so the patient was observed for the next five to ten minutes. During this time, the capnograph remained normal, the patient's oxygenation was 97-98070, and there was good excursion of the rebreathing bag. The patient was then paralysed with vecuronium. Immediately following this, the cap nograph trace disappeared, and no carbon dioxide could be detected. The endotracheal tube was left in situ, and attempts were made to assist ventilation. The patient's saturation dropped to 90% initially, but quickly returned to 95-97%, where it remained. Inflation or deflation of the cuff made no difference. Assisted ventilation was successful in maintaining the oxygen saturation in the high nineties, although there was a large leak from the mouth. As the mouth-opening was so limited, nothing could be visualized with insertion of any of the available laryngoscopes, nor could a laryngeal mask have been inserted.
A second anaesthetist had been standing by, and was called in to help following disappearance of the carbon dioxide trace. A fibreoptic Olympus gastroscope was obtained and inserted into the oropharynx, where it demonstrated the endotracheal tube curled in the pharynx, with the Murphy eye astride the laryngeal inlet. With one anaesthetist using the gastroscope to maintain visibility, the other inserted a bougie through the right nostril and was able to guide it into the trachea. An endotracheal tube was railroaded over this mittently (although the end-expired level was lower than the original trace). The patient did not develop any noticeable gastric distension and passage of a nasogastric tube following intubation yielded minimal aspirate of gas or liquid.
DISCUSSION
The most reliable method of determining successful intubation is seeing the endotracheal tube pass through the vocal cords. In situations where this is not possible, the presence of a normal capnograph is taken as reliable evidence that the endotracheal tube is in the trachea. This report demonstrates a case where capnography gave a false positive result, albeit in a patient with markedly abnormal anatomy. The AIMS Study demonstrated no false positive results (i.e. the presence of a normal capnograph when the endotracheal tube is not in the trachea) in the reports on capnography and failed intubation 2 ,3. One hypothesis of the events is that the grossly abnormal anatomy with marked hypoplasia of the mandible resulted in the tongue being positioned backwards such that it was compressed against the posterior pharyngeal wall, resulting in a "seal" above the end of the endotracheal tube. capnograph. Following paralysis, the altered muscle tone presumably resulted in a shift in position of the endotracheal tube, with disappearance of the carbon dioxide trace and some loss of the effectiveness of the seal previously provided by the tongue. However, the patient was able to be ventilated to such an extent that desaturation did not occur despite a large leak from the mouth, because of the imperfect seal around the endotracheal tube from the retropositioned tongue pressing against the posterior pharyngeal wall. All this may have occurred above a relatively competent cricopharyngeus muscle, as no obvious gastric dilatation occurred at any stage. The intermittent appearance and disappearance of the capnograph after the patient was paralysed may have been due to slight shifting of the end of the endotracheal tube in the' vicinity of the larynx.
This case demonstrates that capnography may, under some circumstances, fail as the definitive sign of successful intubation.
